Although discal cysts are a rare cause of low back pain and radiculopathy. Currently, surgical excision is usually the first-line treatment for discal cysts. However, alternative treatment methods have been suggested, as in some cases symptoms have improved with interventional therapies. A 27-year-old man presented with an acute onset of severe pain, and was found to have a discal cyst after an open discectomy. The patient underwent cyst aspiration and steroid injection through the facet joint under C-arm guidance. After the procedure, the patient's pain improved to NRS 0-1. On outpatient physical examination 1 week, and 1 and 3 months later, no abnormal neurological symptoms were present, and pain did not persist; thus, follow-up observation was terminated. When a discal cyst is diagnosed, it is more appropriate to consider interventional management instead of surgery as a first-line treatment, while planning for surgical resection if the symptoms do not improve or accompanying neurologic deficits progress. (Korean J Pain 2016; 29: 129-35) 
complaint of low back pain. He had received medication treatment 8 years previously due to the same symptoms. Since then, he had experienced pain rated as 3-4 on an 0-10 numeric rating scale (NRS) when bending and straightening at the waist, but had not received any other treatment. Without any specific inciting event, the pain had begun to worsen 2 years ago. In the past 4 months, the severity of the pain had increased, with the patient reporting severe low back pain reaching 8 on the 0-10 NRS, and numbness extending to the right leg. On lumbar spine magnetic resonance imaging (MRI), indications of HIVD and cauda equina compression were found at the 4th and 5th lumbar intervertebral disc levels ( Fig. 1) . Consequently, an emergency open discectomy was performed. There was no pattern of disc sequestration, but a huge mass compressing the right 5th lumbar vertebral (L5) nerve root was revealed. The surgery was completed with excision of the mass only. On postoperative day 2, the 0-10 NRS severity of the low back pain had decreased to 4. Although the right leg numbness persisted, the patient was discharged with plans for outpatient follow-up. At postoperative week 2, a physical examination performed at the orthopedics department showed no abnormalities of motor function, and the patient reported improvement in his symptoms, with only mild numbness remaining in the right leg. However, two days after that outpatient visit, the patient's low back pain began to gradually worsen. After one week, the patient was admitted to our emergency room with a chief complaint of pain severe enough to prevent ambulation. At that time, the extent intensity of his low back pain was 9-10 on the NRS. Physical examination in the emergency room revealed numbness along the L5 dermatome; the motor examination revealed only a slightly reduced extensor proprius hallucis muscle strength reduced slightly to 4/5, with an abnormal finding of 1-2 seconds of right ankle clonus.
The emergency lumbar spine MRI showed L5 nerve root compression by a 1.2 × 2 cm sized cystic lesion appearing in the area where the surgery had been performed, with concurrent cauda equina compression (Figs. 2, 3 ). This lesion was radiologically diagnosed as a discal cyst with a connecting channel to the 4th lumbar and 5th lumbar intervertebral disc observed on the MRI. Because the patient refused re-operation, the case was referred to the department of anesthesiology for non-surgical intervention therapy.
The emergency MRI showed that the discal cyst was located just anterior to the right L4-5 facet joint, so the decision was made to perform a C-arm guided needle aspiration and steroid injection through the facet joint. shows enhancement by contrast media (A). After aspiration, the discal cyst has regressed (B). Because the cyst was ruptured during the last attempt, the contrast media shown in the epidural space (black arrow head).
Informed consent was obtained from the patient and his guardian. The procedure was performed on postoperative day 22. The patient was placed in the prone position and lumbar lordosis was reduced with a pillow placed under the lower abdomen. The cyst was approached through the superior aspect of the right L4-5 facet joint using a 25G spinal needle with a C-arm guide. However, because the patient complained of paresthesia in the right L5 dermatome, the needle was moved backward, rotated 180 degrees, and then re-advanced. Because the patient complained of paresthesia again, the needle was removed. Another approach was attempted inferiorly using a 22G spinal needle. After placement in the patient's right L4-5 facet joint space, the needle was advanced through the right L4-5 facet joint until the achievement of the "pop" sensation while the lateral image of the C-arm and the patient's symptoms were monitored. After injection of 0.5 ml contrast medium to confirm that the needle was inside the cyst, 1.2 ml of cystic fluid (Fig. 4) was aspirated. The procedure was completed with the injection of 10 mg of triamcinolone (Fig. 5) . After the procedure, the patient remained in the supine position under observation in the pain clinic. After 1 hour, the patient's pain improved to NRS 0-1. There were no other neurological abnormalities, and the patient was transferred to the general ward. Following 2 days of monitoring in the general ward, the patient was discharged, since the symptoms had not recurred and improvement had been maintained. The cystic fluid showed a red blood cell count of 512,000/l and white blood cell count of 1,500/l (differential count: polymorphonuclear cells 85%, and mononuclear cells 15%), while a culture showed no abnormal findings (no bacteria and no growth).
During outpatient physical examinations 1 week, 1 month, and 3 months later, no abnormal neurological symptoms were present, and the pain did not persist. Thus, follow-up observation was terminated.
DISCUSSION
Discal cysts are defined as intraspinal extradural cysts with a distinct communication with the corresponding intervertebral discs [1, 4] . Younger men are more susceptible to discal cysts compared to degenerative lumbar HIVD patients [9] . They are also reportedly more prevalent in Asians [10] .
The pathogenesis of discal cysts remains unknown, with two possible hypotheses suggested. Toyama et al. [11] and Chiba et al. [1] proposed that when disc herniation or disc injury occurs, an epidural hematoma is formed as a result of hemorrhage in the epidural venous plexus. An un-known mechanism that hinders the absorption of the hematoma may play a role at this point, such as mucous degeneration at the surface of the hematoma, which may encapsulate the hematoma leading to the later formation of the cysts [1] . The second hypothesis was suggested by Kono et al. [12] . They proposed that the process by which discal cysts occur is similar to that of meniscal cysts in the knees and synovial cysts in the facet joints. They hypothesized that focal degeneration of an intervertebral disc results in a herniated disc and subsequent extrusion and stagnation of fluid content from the herniated disc. This extruded fluid from disc material incites an inflammatory response, leading to reactive pseudomembrane formation and the development of the discal cyst.
The discal cyst that occurred in the present case may have developed from a pseudomembrane in a hematoma, resulting from delayed hemorrhage at the discectomy site.
Whatever the pathogenesis may be, the intraspinal cyst that communicates with the corresponding disc is responsible for the development of the symptoms, low back pain, and radiculopathy. Cystic lesions that can be found in the spinal canal are include perineural cysts, synovial cysts, and extradural arachnoid cysts. These lesions can cause low back pain and radiculopathies. Perineural cysts frequently present as multiple cystic lesions of the nerve root sheath in the lower lumbar spine, and are typically located at the junction of the dorsal root ganglion and the posterior nerve root [13] . Intraspinal synovial cysts are associated with degenerative lumbosacral spine disease, and communicate with the facet joints [14] . Extradural arachnoid cysts may communicate with the subarachnoid space. These cysts are located on the posterior or posterolateral aspect of the dural sac and usually in the lower thoracic spine [15] . Postoperative fluid collection in the operative bed may include seromas, cerebrospinal fluid collection, hematomas, or abscesses, and can cause symptoms by compression of the thecal sac or nerve roots [16] . Chung et al. [17] reported symptomatic a postoperative discal pseudocyst (PDP) after lumbar discectomy. A PDP has been described as a cystic lesion that is attached to a disc that has undergone operation. PDP is similar to our case. However, in histologic evaluation, a PDP demonstrates no evidence of a hematoma and communication with the intervertebral disc is not necessary for PDP diagnosis. Because the cyst in our case showed communication with the intervertebral disc on MRI and the aspirated fluid showed characteristics of a hematoma, our case is different from a PDP. Lee et al. [18] documented the MRI features of discal cysts. The authors reported that the discal cyst did not cross the midline. This phenomenon may occur because the central posterior longitudinal ligament prevents crossing the midline. However, in our case, the discal cyst spanned the midline of the intervertebral disc space, because the posterior longitudinal ligament might have been damaged during the operation.
In general, MRI is the preferred radiological test for diagnosing a discal cyst. Typically, a discal cyst appears as a spherical mass with clear boundaries on MRI, evident as low intensities on T1-weighted images and high signal intensities on T2-weighted images [18, 19] . In addition, in contrast-enhanced MRI, the rim of the cyst is well-enhanced [18] . However, review of the radiologic findings of discal cysts demonstrated that these signal intensities may not be the rule [10] . CT discography clearly shows the connection between a disc and a discal cyst, by demonstrating flow of contrast into the cyst. This characteristic of a discal cyst distinguishes it from a herniated disc and other cystic lesions [18, 20] .
Chiba et al. [1] , who first described discal cysts, removed a symptomatic cyst via microscopic resection. Since then, additional cases of surgical resection have been reported [2, 3, 5, 18, 21] . After surgical resection of the cyst, most patients show significant improvement in symptoms, but recurrence of a discal cyst was reported in one case [18] . Koga et al. [6] reported positive outcomes with CT-guided puncture and steroid injection, as well as with surgical treatment. Demaerel et al. [22] also reported cyst regression without surgery or other interventional therapy, while Chou et al. [8] reported spontaneous regression of a discal cyst during observation for symptomatic improvement after an epidural injection and selective nerve root block. Furthermore, a case in Korea also reported demonstrated dramatic improvement in discal cyst-related symptoms after a transforaminal epidural injection [7] . Because the natural history of discal cysts remains unknown, it is best to determine the treatment options on a case-by-case basis, with consideration of the patient's symptoms, rather than by performing surgery or a procedure immediately after diagnosis.
The authors in this case performed C-arm guided aspiration and steroid injection, with a very satisfactory outcome. The patient's radiculopathy completely resolved, and his pain also dramatically improved to a score of NRS 0-1 within 1 hour after the procedure. In this case, the cyst was located just anterior to a facet joint. This enabled an approach under C-arm guidance, with no damage to a nerve root or spinal nerve. Dasenbrock et al. [23] reported significant regression of a discal cyst after aspiration of a small amount of fluid. Although the aspirated volume was small, rupturing the cyst with a needle allowed the size to be successfully reduced.
A limitation of this case study was that the degree to which the cyst regressed was not confirmed because the patient refused to undergo follow-up MRI. However, since the patient's symptoms improved immediately after the procedure, we thought that the discal cyst was effectively regressed. In addition, long-term follow-up observation was terminated due to improvement in symptoms, which made it difficult to assess any long-term effects.
For patients who experience radiculopathy, MRI is recommended at the initial examination to rule out the possibility of disc disorders and cystic lesions, such as a discal cyst, however rare the likelihood. When a discal cyst is diagnosed, it is more appropriate to consider interventional management instead of surgery as first-line treatment, with plans for surgical resection if the symptoms do not improve or if the accompanying neurologic deficits progress. Moreover, since there have been only case reports on the treatment of discal cysts to date, additional studies to establish a standardized treatment are needed.
